Physicochemical characteristics of the terbium-adriamycin complex and its effects on the sinus node automaticity.
The physicochemical characteristics of the terbium-adriamycin complex (terbomycin) were studied. Perturbations in the visible absorption spectrum of adriamycin by terbium (Tb3+) was indicative of formation of the terbomycin complex. The absorption maximum of free adriamycin at 479 nm shifted towards the absorption maximum of terbomycin at 539 nm. The binding of Tb3+ to adriamycin was negligible at acidic pH. At alkaline pH, the affinity of Tb3+ for adriamycin increased. The stoichiometry of binding was estimated to be 0.5; one Tb3+ ion per two adriamycin molecules. Thermodynamic analysis revealed that the spontaneous formation of terbomycin was due to an increase in the entropy of the system. The effects of adriamycin, Tb3+ and terbomycin on sinus node automaticity were studied using sinus node from rats, superfused with modified mammalian Tris-Tyrode's solution (37 degrees C). The sinus node rate was monitored with intracellular microelectrodes. 25 microM Tb3+ increased the sinus node rate. Adriamycin (50 microM) depressed sinus node automaticity. Terbomycin also reduced the sinus node rate. There was no difference between the effects of adriamycin and terbomycin. The chronotropic effect of terbomycin persisted in the presence of atropine.